A male dark-skinned patient, 33 years old, complaining of a 1-month history of skin lesions in the abdominal region and high fever was admitted to the clinical ward. There were ulcerated and coalescent skin lesions all over the body but sparing the palmar region. The culture of material obtained from the penile lesions was positive for Staphylococcus aureus. He was treated with oxacillin and prednisone. The patient persisted with high fever and skin lesions. After histopathological diagnosis of Mucha Habermann's disease, treatment was started with tetracycline with rapid improvement of the lesions. He was reexamined by the dermatologic service with no recurrences during the 12 months of follow-up. At this time, there was a great number of keloid scars from the skin lesions.
Introduction
Febrile ulceronecrotic Mucha-Habermann disease (FUMHD), described in 1966 by Degos [1] , is a variant of pityriasis lichenoides et varioliformis acuta (PLEVA); it differs from the latter by the presence of large ulcerous necrotic lesions associated with high fever and systemic manifestations with a possible fatal outcome [2] .
There are three theories to explain the pathogenesis of PLEVA: an inflammatory reaction triggered by infectious agents, an inflammatory response secondary to a T-cell dyscrasia and hypersensitivity vasculitis mediated by immune complexes [3] .
Forty-two FUMHD cases have been reported in the literature [4] . Nevertheless, only a few cases have been described in Latin America. All these cases were treated in different ways so it is difficult to establish a consensus on the variety of therapeutic measures used. Given the severity of FUMHD and the paucity of data, we report a case with complete remission of skin lesions and fever within 7 days of treatment with tetracycline in a general hospital in Brazil.
Case Report
A male dark-skinned patient (Fitzpatrick's skin type VI), 33 years old, was admitted to the medical clinic ward complaining of a 1-month history of skin lesions in the abdominal region. After 2 weeks he developed high fever (39.5°C) associated with an abrupt spread of lesions to the chest region, genitals and limbs, with changes in the pattern. There was no complaint of pain or itching associated with the skin lesions.
On physical examination, there were skin lesions in different evolutionary stages with reticular distribution, many of them ulcerated and coalescent ( fig. 1 ), all over the body but sparing the palmar region, soles, scalp and ears. On the trunk, the skin lesions had varioliform aspect. There were ulcerated lesions in the penile region, with yellowish discharge ( fig.  2 ). Other mucous membranes were not involved. There were no signs of gastrointestinal, neurological, cardiac or pulmonary involvement on physical examination. Chest X-ray showed no pathological findings.
Laboratory findings included total and differential counting of blood cells, examination of renal and hepatic function, protein electrophoresis, immunoglobulins, C3, C4, antinuclear antibodies, serology for hepatitis B and C, HIV I and II, Epstein-Barr virus, cytomegalovirus, herpes simplex, toxoplasmosis and search for Treponema pallidum. All tests were normal or negative except for the culture of material obtained from penile ulcerated lesions, which were positive for methicillin-sensitive Staphylococcus aureus (MSSA).
Treatment was started with oxacillin 6 g/day, intravenously, to treat secondary infection. Prednisone, 60 mg daily, orally, was used to induce immunosuppression. The patient was treated for his infected penile region ( fig. 2 ), but maintained daily high fever and skin lesions on the trunk and limbs.
Histopathological findings confirmed the presence of lesions in different stages of evolution. First, there was a recent skin lesion with hyperkeratosis and acanthosis ( fig. 3a ). Later, there was hyperkeratosis with hydropic degeneration of the basal layer and hemorrhagic focus ( fig. 3b ). There were well-established lesions with necrosis and ulceration of the epidermis ( fig. 3c ). A prominent inflammation with perivascular lymphocytic infiltrate extending throughout the dermis without atypia was also noted ( fig. 3d ).
After the skin biopsy, treatment was started with tetracycline 500 mg every 6 hours, orally, progressing with rapid improvement of the lesions and with no fever within 7 days of tetracycline administration. The treatment was maintained with tetracycline 2 g/day for 4 weeks followed by 2 months with 1 g/day. There was no recurrence or progression to malignancy in a follow-up of 1 year in outpatient dermatology. After 12 months of monitoring, the patient is in excellent general condition. On examination of the skin, a great number of keloid scars from the skin lesions were found ( fig. 4 ).
Discussion
FUMHD is a rare and potentially fatal variant of PLEVA. Small eruptions may precede the course of the disease to fulminant ulcer-necrotic lesions spreading over the body surface and associated with high fever and sepsis, among other systemic manifestations. The disease typically affects children and adults in the third decade of life [2, 4, 5] .
In fact, our patient had a similar course to that described in the literature, including secondary infection by MSSA, requiring antibiotics and oral corticosteroids, but without control of fever and without disappearance of lesions. Only after treatment with tetracycline for 7 days 2 g/day was there full remission of the frame, which is consistent with previous studies that reported better response to tetracycline in adults compared to children; however, the complete response in our patient occurred in less time (7 days) than that of tetracycline-treated patients reported in the literature (10 days) [5, 6] . This sequence of events suggests that oxacillin and steroids were active in secondary infection, while the tetracycline was active in the Mucha-Habermann disease [2] .
Tetracycline and analogues, regardless of their antibiotic properties, have antiinflammatory, [7] [8] [9] [10] [11] [12] [13] [14] [15] proteolytic [16] [17] [18] [19] effects, and are also inhibitors of angiogenesis and apoptosis [20, 21] .The anti-inflammatory activity described in the literature includes: inhibition of human lymphocyte proliferation [7] , suppression of chemotaxis and neutrophil migration, and inhibition of transmigration of T lymphocytes [7] [8] [9] [10] . Although there already is evidence of their immunomodulatory effects, additional clinical and laboratory studies are needed to confirm these properties in this class of antibiotics. However, to date, tetracyclines represent first-line drugs for the treatment of PLEVA, especially in adults [22] .
Histopathology revealed typical findings of FUMHD with polymorphic lesions that evolve from hyperkeratosis and acanthosis to ulceration and necrosis of the epidermis, and the presence of a lymphocytic infiltrate obscuring the epidermis/dermis junction as Szymanski emphasizes in his study [23] .
The patient was followed by the dermatologic service with no recurrences and no progress to malignancy during 12 months of follow-up. Tetracycline was maintained at a dose of 2 g/day until the end of the first month and 1g/day for 2 more months. Relapses have been described as less common in adults compared to children [5] .
Case reports of FUMHD have recommended high-dose immunosuppressive therapy in combination with antibiotics or virostatic drugs, while some authors also described partial success in immunosuppressive monotherapy with methotrexate or cyclosporine or a combination of one of these with high-dose glucocorticoids. Among antibiotics, the best results have been related to erythromycin for children and to tetracycline for adults [24, 25] .
No recurrence has been shown with high doses of corticosteroids and antibiotics in the first weeks (complete resolution of the lesions) and maintenance treatment for over 2-6 months with half doses of antibiotics [26] . Because of the severity of disease in the present study and in an effort to avoid recurrences, the patient was treated with tetracycline at a dose of 2 g/day until the end of the first month and 1 g/day for 2 more months.
The finding of keloids as scars from the skin lesions was an atypical manifestation of the disease when compared to the other case reports ( fig. 4 ). Keloids are more common in individuals of African descent and are caused by proliferation of dermal fibroblasts in the healing process, with excessive deposition of extracellular matrix components, especially collagen, fibronectin, elastin, proteoglycans, and growth factors such as transforming growth factor [27] . The vast majority of case reports of FUMHD have described hypopigmented atrophic scars instead of those found in our study [2, 4, 6] . Tetracycline has been reported by most authors as first-line treatment in adults with FUMHD [4, 5] . The immunomodulatory action of this drug may keep the clinical manifestations of Mucha-Habermann disease suppressed [7] [8] [9] [10] [11] [12] [13] [14] . Early diagnosis and treatment of this disease can decrease the chance of a fatal outcome in these patients. Considering the paucity of reported cases, new clinical and laboratory studies are needed to confirm and better understand the action of tetracycline in this disease, and also to address if ethnicity represents some sort of predisposition to different types of scars. 
